For the oscillator-like systems, connected with q-Hermite polynomials, coherent states of Barut-Girardello type are defined. The well-known Arik-Coon oscillator naturally arose in the framework of suggested approach as oscillator, connected with the Rogers qHermite polynomials, in the same way as usual oscillator with standard Hermite polynomials. The results about the coherent states for discrete q-Hermite polynomials of II type are quite new.
Introduction
We consider the oscillator-like systems (or generalized oscillators), connected with q-Hermite polynomials in the same way as usual boson oscillator connected with the standard Hermite polynomials. We define the analogues of coherent states of Barut-Girardello type for these generalized oscillators. One year ago we talked here about GCS connected with classical polynomials. Our approach to such construction is developed in the following papers [1] - [8] .
Within of Askey -Wilson scheme [9] , [10] , we know q-Hermite polynomials of three kind only
The Rogers q-Hermite polynomials
H n (x; q) = n k=1 (q; q) n (q; q) k (q; q) n−k exp {i(n − 2k)θ} ,
where x = cos θ, 0 < q < 1 and
2. The discrete q-Hermite polynomials of I-type
3. The discrete q-Hermite polynomials of II-typẽ
In the first case we get the well-known q-oscillator of Arik -Coon [11] . We want to stress that in this case we obtain these well-known results using a new approach.
In the second case, it turned out, that no GCS exist. This is due to the fact, that the radius of convergence for normalizing factor of GCS equals zero.
Finally, in the third case we will construct GCS. These results are quite new. Unfortunately, we do not know the measure involved in "resolution of unity". So the completeness of GCS has not yet been established.
The main results are
• We show that our approach to construction of coherent states works in the deformed case as well as in the classical one.
• The well-known Arik -Coon oscillator naturally arose in our approach as oscillator connected with the q-Hermite polynomials in the same way as usual oscillator with standard Hermite polynomials.
2 Coherent states for Rogers q-Hermite polynomials H n (x; q) and Arik -Coon oscillator 1. q-Oscillator, connected with H n (x; q)
In the Hilbert space
we consider the orthonormal basis given by Rogers q-Hermite polynomials ϕ n (x; q) = (q; q)
The recurrence relations for the polynomials ϕ n (x; q) have the form
with coefficients
We consider H q as the Fock space for the deformed oscillator defined by the following operators (|n := ϕ n (x; q))
where
− q is the "mathematical" q-number and we consider the case 0 < q < 1. From above relations we obtain
which means that we obtain the Arik -Coon oscillator. The polynomials |n = ϕ n (x; q) are eigenfunctions of the Hamiltonian
λ 0 = 4b
The equation (14) is equivalent to q-difference equation for the Rogers qHermite polinomials
The unitary equivalence of the position and the momentum operators is given by a generalization of the Fourier transform. Besides, the Hamiltonian (14) is invariant under generalized Fourier transform as well as in the classical case. Let's note that from the other point of view the connection of Arik -Coon oscillator with Rogers q-Hermite polynomials was mentioned in [12, 13] .
Generalized Fourier transform for Rogers q-Hermite polynomials
We define Generalized Fourier transform (GFT) related to the orthonormal system {ϕ n (x; q)} ∞ 0 by the relation
where the Poisson kernel is given by
From q-Mehler formula for Rogers q-Hermite polynomials H n (x; q) we obtain
It is easily to check, that our definition of GFT conforms with given (from the different considerations) in [14] .
Coherent states for the q-oscillator, connected with H n (x; q)
The Barut -Girardello coherent states are defined by
Using the generation function for the Rogers q-Hermite polinomials, from (20) we obtain
The overlap of two coherent states is given by
To prove "resolution of identity" property
which means that the set of coherent states is complete (really, over complete) we must solve the moment problem
The solution is given by the distribution
which can be obtained from the relation
where I q is the so-called Jackson integral
Thus the measure in (24) is given by
Let us note that over completeness of this coherent states was considered from another point of view, for example in [14] .
Coherent states for discrete q-Hermite polynomials II
Discrete q-Hermite polynomials II
The discrete q-Hermite polynomials of II-type are defined bỹ
These polynomials fulfill the following orthogonality condition
where m = n, w(x) = [(ix; q) ∞ (−ix; q) ∞ ] −1 and c > 0. We denote by H the Hilbert space, spanned by the set of discrete q-Hermite polynomials of II-type. The orthonormal polynomials
form the basis in H and fulfill the recurrence relation
2. Deformed oscillator connected with discrete q-Hermite polynomials II
We consider H q as the Fock space for a deformed oscillator defined by the following operators (|n := ψ n (x; q))
is the "mathematical" q-number. From the above relations we obtain
The polynomials |n = ϕ n (x; q) are eigenfunctions of the Hamiltonian
The equation (43) is equivalent to q-difference equation for the discrete qHermite polynomials II
3. Coherent states for the q-oscillator, connected with h n (x; q)
The Barut -Girardello coherent states are defined by 
Using the generation function for the for the discrete q-Hermite polynomials II, from ( [10] ) we obtain |z = 1 ǫ b (z 2 ) i q(1 − q)z; q 
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